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河川・排水中の抗インフルエンザ薬とその代謝物および
数種の生活関連化学物質（PPCPs）の特徴


































2016年 10月下旬から 2017年 2月下旬かけて，概ね 1週間おきに河川（3地点）および排水（1地点）から行った．調査対象化合物
の分析には著者らが開発した固相抽出-LC/MS/MS法を用いた．タミフルとタミフル代謝物は河川水中では 12月下旬以降から検出さ
れ，これらは季節性インフルエンザの流行時期が反映されていると考えられた。各化合物の検出濃度レベルは，タミフルと代謝物
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備部計画課，平成 23 年 3 月）で，市総人口（約 32

























表 1 検討対象化合物と物性 










187227-45-8 - -2.1 3.6
Caffeine
(CAF)
58-08-2 21600 -0.07 10.4
Carbamazepine
(CBZ)
298-46-4 18 13.9 2.45
Triclosan
(TCS)
3380-34-5 10 4.76 7.9
Triclocarban
(TCC)














れぞれ St.A，St.Bおよび St.C）および St.A上流近傍
の都市下水路（St.AW）とした（図 1）． 


















では 10~100％，排水では 0~65％であった（表 2）． 
1)PubChem: http://pubchem.ncbi.nlm.nih.gov/， 2）文献
Prasse et al.,2010. 
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表 2 調査対象化合物の検出率と濃度レベル 
St.A St.B St.C St.AW St.A St.B St.C St.AW
OP 10 20 20 5.6 0.8 0.7 0.9 8.7
OC 30 25 20 0 3.3 3.7 2.8 ND
CAF 85 100 100 65 24 78 84 260
CBZ 10 80 90 0 1.1 1.3 1.8 ND
TCS 55 50 35 20 1.0 1.8 1.5 130
TCC 70 95 80 10 0.4 0.6 1.0 23
Compound









値）をみると，河川水中から検出された OP と OC
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Detection frequency = (Number of detected samples / 
Number of measured samples)×100.; Number of measured 
samples, St.A–C: 20, St.AW: 18; ND = not detected; 
Detection limit: No.1: 0.2 ng/L, No.2,4: 0.1 ng/L, 
No.3: 7.7 ng/L, No.5: 2.5, No.6: 0.5 ng/L. 
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いて 12月下旬以降の OPと OCの濃度変化パターン
は，その他の PPCPs（CAF，CBZ，TCSおよび TCC）
のものと類似パターンを示しており，太平川と猿田
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A Study of the Characteristics of Anti-Influenza Drugs and a Metabolite 
Including Several PPCPs in River Water and Wastewater
Osamu Kiguchi1, Tomoe Ishii1，Rokuro Konno2, and Takashi Kobayashi2 
1 Department of Biological Environment, Faculty of Bioresource, Akita Prefectural University 
2 Akita Research Center for Public Health and Environment 
Keywords: Anti-influenza drug, Pharmaceuticals and personal care products: PPCPs，High-performance liquid chromatography / 
tandem mass spectrometry, Daily variation, Water environment 
Correspondence to Osamu Kiguchi, Department of Biological Environment, Faculty of Bioresource Sciences, Akita Prefectural University, 
241-438 Kaidobata-Nishi, Shimoshinjo-Nakano, Akita, Akita 010-0195, Japan. E-mail: o_kiguchi00120@akita-pu.ac.jp 
We investigated concentrations of Tamiflu and its metabolite as well as several pharmaceuticals and personal care products 
(caffeine, carbamazepine, triclosan, and triclocarban) in the river water and wastewater of the lower Asahikawa River Basin. 
Samples of river waters (3 sites) and wastewaters (1 site) were collected from each site at interval of ca. 1 week from 
late-October 2016 to late-December 2017. Our developed analytical method (solid-phase extraction—high-performance liquid 
chromatography/tandem mass spectrometry) was used for this study. Tamiflu and its metabolite in river waters were detected in 
late December. The results suggest that the seasonal flu season was reflected in these detection patterns. Concentrations in the 
Asahikawa River Basin were in the range of 0.1–1 ng/L for Tamiflu and its metabolite and of 0.1–10 ng/L for other compounds. 
These were same or 1–3 orders of magnitude lower than those in a small urban river in a metropolitan area in Japan. Daily 
variation of concentration patterns of Tamiflu and its metabolite resembled those of other target compounds. The result suggests 
these compounds are originating from comparable effluent sources. In addition, peak concentrations of metabolite were observed
after 1–2 weeks after of the peak of influenza cases. 
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